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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a flame retardant polyester resin composition 
which is excellent in a flame retardance and mechanical characteristics, good in retention 
thermal stability at the time of molding, generates little halogen gas and is recycled 
without deterioration of the flame retardance and mechanical strength. 
SOLUTION: The composition is obtained by compounding a polyester-based resin of 
100 pts.wt. with a halogen-containing epoxy modified entity of 3-50 pts.wt, a flame 
retardant auxiliary of 0.1-20 pts.wt. and a reinforced filler of 0-150 pts.wt. The epoxy 
modified entity is represented by formula (I) (provided that Rl and R2 is a glycidyl 
group, a hydrogen group or a group represented by formula (II); R3 is a lower alkyl 
group; Y is a halogen atom; r and s are a range of 0-5 and r+s is an integer of 5 or less; X 
is a halogen atom; p and q are a range of 0-4 and all of p and q are an integer which is not 
set to 0; n is an average degree of polymerization and it means an integer of 1 1 or more) 
and a particle diameter in 99 wt.% or more is 3 mm or less. 

* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention is excellent in fire retardancy and a mechanical 
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characteristic, even if its stagnation thermal stability at the time of shaping is good and it 
repeats and carries out the reuse of a recycle activity, i.e., the cast, it does not almost have 
lowering of fire retardancy or mechanical strength, and moreover, there is little halogen 
system generating gas, and since there is almost no corrosion for a metal contact surface, 
a precision mechanical equipment, OA equipment, especially electronic parts, etc. are 
related with the flame retarder for polyester blended with the fire-resistant polyester resin 
constituent suitable for owner contact electrical-part ingredients, such as a relay and a 
connector and it. 
[0002] 

[Description of the Prior Art] The thermoplastic polyester system resin represented by 
polyethylene terephthalate, polybutylene terephthalate, etc. is widely used for a machine 
mechanism element, an electrical part, autoparts, etc. as engineering plastics in recent 
years using many outstanding properties, such as fabricating-operation nature and a 
mechanical characteristic. On the other hand, also especially in these industrial 
ingredients, in the field of the electrical and electric equipment and electronic parts, the 
demand of safety to a fire increases, the various regulations about flameproofing 
represented by U.S. UL follow on being strengthened, and the limit on many activities is 
received. 

[0003] Generally, as a flame retarder of polyester system resin, addition mixing of the 
halogen series flame retardants, such as deca BUROMO diphenyloxide (it omits 
Following DBDPO) and hexabromobenzene, is carried out, and the antimony trioxide is 
used, using together as a fire-resistant assistant. However, as a fault of such a 
conventional low-molecular- weight mold flame retarder, on the surface of mold goods, 
the flame retarder carried out bleeding, when long duration neglect was carried out at the 
elevated temperature, the flame retarder sublimated, the appearance worsened and fire- 
resistant effectiveness had disappeared. Furthermore, when metal mold was corroded or it 
was used as an electrical insulation material according to generating of the corrosive gas 
by the pyrolysis at the time of a fabricating operation, there was a trouble that which 
trouble with a poor contact arose. 

[0004] In order to solve these troubles, how to use oligomer or a polymer mold flame 
retarder can be considered, and the example using a bromination epoxy resin is shown in 
JP,53-18068,B etc. However, while the end had been an epoxy group, when it was 
moreover low molecular weight and polyester resin piled up within a cylinder at the time 
of molding processing, since the three-dimensions crosslinking reaction by the epoxy 
group became easy to occur with heating and it was easy to gel, there was a case where 
molding became difficult. 

[0005] Moreover, there is an example using the bromination epoxy resin of the end 
blockade mold shown in JP,60-26431,B as an approach of improving this trouble. 
However, since many tribromophenol etc. is used as an end blockade agent, the adverse 
effect by the residual catalyst at the time of flame-retarder composition and heating at the 
time of shaping laps, and it will become unstable to heat, in addition — and since the 
degree of polymerization is not not much high, it generates oil-like bleeding etc. on the 
surface of mold goods, and it not only worsens an appearance, but has various 
inconvenience, such as an adverse effect to the electrical property by generating of 
corrosive gas. 

[0006] Moreover, in JP,59- 149954, A, the example which uses the amount halogenation 
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bisphenol A mold phenoxy resin of giant molecules is given. In this patent, the numeric 
value of the sum total of epoxy value and the phenolic acid number is specified below ten 
(KOHmg/g). However, if the thermal stability in an elevated temperature worsens and is 
actually exposed to an elevated temperature 250 degrees C or more at the time of 
molding, when the phenolic acid number is higher than one (KOHmg/g), since the 
activity of this residual phenolic group will become high, it also becomes the big cause of 
generating of the corrosive gas by the pyrolysis by the adverse effect of this thing and a 
residual catalyst. When this thing was used as an electrical insulation material, there was 
possibility of trouble generating by a contact fault etc. 

[0007] this invention persons are general formulas [** 1], as a result of repeating 
examination wholeheartedly, in order to develop the flame retarder with little generating 
of the corrosive gas which moreover has an adverse effect on an electrical property which 
there is no fear of coloring and gelation and the bleeding of the flame retarder on the 
front face of mold goods does not have, either have the description which excelled [ JP,3- 
203954, A ] in the bromination epoxy mold flame retarder about this fault, and according 
to the stagnation at the time of shaping further. 



Ri— ■ 



CH 3/=\ OH 
Xp c ^ Xq 



Xp CH a Xq 



(However, inside Rl and R2 of a formula a glycidyl group, a hydrogen radical, or 
[Formula 2]) 



Ys 



It is the radical come out of and shown, and, for R3, the range of a halogen atom, and r 
and s of a low-grade alkyl group and Y is 0-5. r+s Five or less integer, moreover, X ~ a 
halogen atom, and p and q - the range of 0-4 - and the integer and n from which q is set 
to no p andO show 1 5 or more integers with average degree of polymerization. By being 
expressed and blending the halogen content epoxy denaturation object whose phenolic 
acid number of this thing is below 1.0 (KOHmg/g) Generating of the corrosive gas which 
moreover has an adverse effect on an electrical property which there is no fear of 
coloring by the stagnation at the time of shaping and gelation further, and the bleeding of 
the flame retarder on the front face of mold goods does not have, either found out few 
flame retarders, without reducing the property of resin original remarkably. 
[0008] However, with an advance of a technique, the portability of an electron and an 
electrical part is thought as important so that a word processor and telephone may see, 
and there is an inclination of small-and-light-izing. With this miniaturization, the current 
used has also turned into a feeble current and the dirt of merely few metal contacts will 
also cause a poor contact in the relay and connector which are used for these devices. 
[0009] furthermore — even if it carries out the recycle activity of the resin by enacting the 
Home Appliances Recycling Law in 1998, aging 2001, and carrying out the recovery and 
the re-commercialization by the entrepreneur - generating of corrosive gas - few in 
addition — and the resin which does not almost have lowering of fire retardancy and a 
mechanical characteristic came to be required. It became therefore, less enough [ having 
just used the above-mentioned flame retarder which this invention persons found out ] for 
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to solve these problems. 
[0010] 



[Means for Solving the Problem] In order that this invention persons may attain the 
above-mentioned object, as a result of repeating examination wholeheartedly, the acid 
number and weight per epoxy equivalent of a halogen content epoxy denaturation object 
are limited severely, and the particle size is made small, Also as opposed to the heat 
stagnation at the time of shaping etc. furthermore, the thing for which the flow nature 
when applying a 325 g load at 235 degrees C makes the blended resin constituent 1 .0g / 
10 minutes or more using the equipment of the flow test approach of thermoplastics - 
High fire retardancy could be given, and the polyester system resin constituent and 
recycle resin constituent which were obtained found out that generating of corrosive gas 
decreased extremely, and resulted in this invention without the physical-properties 
lowering which is the descriptions as engineering plastics, such as shock resistance and 
thermal resistance, arising, also when a recycle activity is carried out. In addition, in this 
invention, the resin which repeated, carried out the reuse of the cast and blended it is 
called recycle resin. 

[001 1] Namely, a general formula [** 1] 



(However, inside Rl and R2 of a formula a glycidyl group, a hydrogen radical, or 
[Formula 2]) 



It is the radical come out of and shown, and, for R3, the range of a halogen atom, and r 
and s of a low-grade alkyl group and Y is 0-5. r+s Five or less integer, moreover, X - a 
halogen atom, and p and q - the range of 0-4 - and the integer and n from which q is set 
to no p andO show 1 1 or more integers with average degree of polymerization. It is 
expressed. The phenolic acid number of this thing Those below with 1 .0 (KOHmg/g), 
The polyester system resin 100 weight section is received in the halogen content epoxy 
denaturation object whose weight per epoxy equivalent is more than 4000 (g/eq) and 99% 
of the weight or more of whose particle size is 3mm or less. 3 - 50 weight section, Those 
with a resin constituent which come to blend the fire-resistant assistant 0.1 - 20 weight 
sections, and the consolidation bulking agent 0 - the 150 weight sections, The flow nature 
when applying a 325g load at 235 degrees C using the equipment of the flow test 
approach of the thermoplastics of JISK7210 is l.Og / fire-resistant polyester system resin 
constituent for 10 minutes or more. Furthermore, they are the fire-resistant recycle resin 
constituent which blended the resin with which the fire-resistant polyester system resin 
constituent was once fabricated with the injection molding machine etc., and the heat 
history was added to this fire-resistant polyester system resin constituent 100 weight 
section below in the 120 weight sections, the fire-resistant recycle resin constituent which 
blended the resin with which the recycle resin constituent was once fabricated with the 
injection-molding machine etc. to the fire-resistant polyester system resin constituent 100 
weight section, and the heat history was added below in the 120 weight sections. 





Ys 
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[0012] 

[Elements of the Invention] The polyester system resin as used in the field of this 
invention is aromatic series dicarboxylic acid and polyester of the amount of linear 
macromolecules obtained according to the polycondensation of diol. As aromatic series 
dicarboxylic acid, a terephthalic acid, isophthalic acid, diphenyl dicarboxylic acid, 
naphthalene dicarboxylic acid, etc. and its ester are mentioned, and especially a 
terephthalic acid is desirable. 

[0013] Moreover, as diol, especially although ethylene glycol, a trimethylene glycol, 
tetramethylene glycol, pentamethylene glycol, hexamethylene glycol, a polyethylene 
glycol, a polytetramethylene glycol, neopentyl glycol, etc. are mentioned, ethylene 
glycol, tetramethylene glycol, etc. are desirable. 

[0014] Although a halogenation phenol can be heated and obtained by catalyst existence- 
ization as the manufacture approach of the halogen content epoxy denaturation object of 
this invention depending on halogenation bisphenol A, halogenation bisphenol A 
diglycidyl ether, and the case, it is not limited only to this. 
[0015] As the ideal manufacture approach of obtaining the halogen content epoxy 
denaturation object especially used for this invention, it is the manufacture approach 
which this invention persons indicated by JP,1-185323,A and JP,1-240520,A, and by this 
approach, it can manufacture, although it is very few, and the thermal stability at the time 
of the fabricating operation as used in the field of this invention which is below one 
(mgKOH/g) and whose phenolic acid number is the ullage of a catalyst can obtain a very 
good halogen content epoxy denaturation object. 

[0016] Namely, halogenation bisphenol A and halogenation bisphenol A diglycidyl ether, 
In addition depending on the case, a halogenation phenol also performs a pyrogenetic 
reaction under catalyst existence and in a solvent, the approach of obtaining a halogen 
content epoxy denaturation object by making it drying after supplying in the solvent of a 
large quantity in which a product hardly dissolves reaction mixture after reaction 
termination and depositing a product - or Halogenation bisphenol A and halogenation 
bisphenol A diglycidyl ether, After a halogenation phenol also performs a pyrogenetic 
reaction in the formation of catalyst existence, and a solvent depending on the case, 
processes reaction mixture with ion exchange resin after reaction termination in addition 
and removes a catalyst, it is the approach of obtaining a halogen content epoxy 
denaturation object, by carrying out clearance desiccation of the solvent. 
[0017] The quantum of the phenolic acid number as used in the field of this invention 
melted lg of flame retarders to dioxane 10ml, titrated this by 1 / 10NKOH methanol 
solution by having used the phenolphthalein as the indicator, and computed by the 
following formula. 
[0018] 
[Equation 1] 

. A x f 5 6.1 A : ifiSfi 

7 i/-M4Si (mgKOH/g) = x 

w 10 f : A« 

w :tm (e) 

[0019] If it is important that it is below 1.0 (KOHmg/g), and the thermal stability in an 
elevated temperature worsens and is exposed to an elevated temperature 250 degrees C or 
more at the time of molding, when the phenolic acid number is more than 1 .0 
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(KOHmg/g), since the activity of this residual phenolic group will become high, the 
phenolic acid number of a halogen content epoxy denaturation object also becomes the 
big cause of generating of the corrosive gas by the pyrolysis by the adverse effect of this 
thing and a residual catalyst. Furthermore, it is better to make the phenolic acid number 
of a halogen content epoxy denaturation object below into 0.5 (KOHmg/g) preferably. 
[0020] The quantum of the weight per epoxy equivalent as used in the field of this 
invention was measured according to the approach of JISK7236. 
[0021] It is important for the weight per epoxy equivalent of a halogen content epoxy 
denaturation object that it is more than 4000 (g/eq) 3 when weight per epoxy equivalent is 
below 4000 (g/eq), the epoxy group which exists in a halogen content epoxy denaturation 
object reacts with polyester resin at the time of the kneading lump by polyester resin, and 
molding, and flow nature gets extremely bad. When the recycle activity of such a resin 
constituent is carried out, flow nature changes a lot and it becomes impossible 
furthermore, to obtain a cast by the stable process condition. Furthermore, it is better to 
carry out weight per epoxy equivalent of a halogen content epoxy denaturation object 
preferably more than 10000 (g/eq). 

[0022] About the particle size of a halogen content epoxy denaturation object, it is 
important that 99% of the weight or more of particle size is 3mm or less, when the 
particle size is 3mm or more, the dispersibility to polyester system resin worsens and 
dispersion arises in a mechanical characteristic etc. with a cast. It is better to set all 
particle size to 2mm or less preferably especially. 

[0023] The flow nature as used in the field of this invention was measured according to 
the approach of JISK7210. That is, the flow nature of the resin constituent when applying 
a 325g load at 235 degrees C was measured using the equipment of the flow test 
approach of the thermoplastics shown in JIS. 

[0024] It is important for the flow nature of a fire-resistant polyester system resin 
constituent that it is more than 1.0 (g / 10 minutes), and when flow nature is below 1.0 (g 
/ 10 minutes), the flow nature at the time of considering as the fire-resistant recycle resin 
constituent which carries out a recycle activity and which is said by this invention will 
differ from the flow nature of the fire-resistant polyester system resin constituent of a 
basis greatly, and it becomes impossible to obtain a cast by the stable process condition. 
It is better to carry out flow nature of a fire-resistant polyester system resin constituent 
preferably more than 2.0 (g / 1 0 minutes). 

[0025] As a fire-resistant assistant, although antimony oxide, molybdenum oxide, the tin 
oxide, etc. are mentioned, an antimony trioxide, antimony tetroxide, antimony pentoxide, 
sodium antimonate, etc. are preferably mentioned with an antimony oxide compound. 
[0026] Moreover, although a well-known thing can use as it is as a consolidation bulking 
agent, as a typical thing, a glass fiber, a carbon fiber, a metal fiber, ceramic fiber, titanic- 
acid potash fiber, a calcium carbonate, a calcium silicate, a magnesium silicate, a calcium 
sulfate, a barium sulfate, a ferrous-oxide graphite, carbon black, a mica, asbestos, a 
ceramic, a metal flake, a glass bead, glass powder, etc. are mentioned. 
[0027] In the constituent of this invention, other thermoplastics can be used together in 
the range which does not check the object. For example, it is possible to blend at a rate of 
arbitration [ for the purpose of a polyamide, a polycarbonate, polyurethane, polystyrene, 
AS and ABS, polyacetal, polyphenylene oxide, polyphenylene sulfide, polybutadiene, 
polyolefine, etc. ]. 
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[0028] In the resin constituent concerning this, invention, in the range which does not 
spoil thermal resistance, weatherability, and shock resistance remarkably, other well- 
known flame retarders (a nitrogen system compound, phosphorus compounds, halogen 
system compound, etc.) may be blended, and other additives of various kinds of, for 
example, an ultraviolet ray absorbent, a plasticizer, a coloring agent, a bulking agent, 
lubricant, a stabilizer, etc. may be added further. 

[0029] Although a synthetic example and an example are given to below and this 
invention is concretely explained to it, this invention is not restrained by the synthetic 
example and example which are shown below unless the summary is surpassed. 
[0030] 

[The synthetic example 1] For the 4 opening flask, 790g (SR-TBA400, weight per epoxy 
equivalent 395 (product made from the Sakamoto pharmaceutical industry)) (one mol) of 
bromination bisphenol A mold epoxy resins, 473g (it omits Following TBA) (0.873 mols) 
of tetrabromobisphenol A, and dioxane 600g were reacted at reflux temperature (about 
100 degrees C) under the nitrogen air current for 24 hours, after adding tributylamine 5g. 
Dioxane 2000g, 60ml (Amberlyst 15 (ORGANO make)) of cation exchange resins, and 
90ml (diamond ion WA-20 (product made from the Mitsubishi Kasei industry)) of anion 
exchange resin were added after reaction termination, and it stirred at 50-60 degrees C for 
1 hour. After filtering this solution and removing ion exchange resin, the heating vacuum 
dryer removed the solvent in filtrate, and the light yellow grain-like product was obtained 
after after [ cooling ] grinding. This product was the acid number 0.2 (mgKOH/g), weight 
per epoxy equivalent 5050, 190 degrees C of softening temperatures, average degree of 
polymerization n= 15, and 52.1 % of the weight of bromine contents. 
[0031] 

[The synthetic example 2] For the 4 opening flask, 790g (SR-TBA400, weight per epoxy 
equivalent 395 (product made from the Sakamoto pharmaceutical industry)) (one mol) of 
bromination bisphenol A mold epoxy resins, 446g (it omits Following TBA) (0.904 mols) 
of tetrabromobisphenol A, tribromophenol (it omits Following TBP) 55.3g (0.167 mols), 
and dioxane 600g were reacted at reflux temperature (about 100 degrees C) under the 
nitrogen air current for 24 hours, after adding tributylamine 5g. The light yellow grain- 
like product was obtained like the synthetic example 1 after reaction termination. This 
product was the acid number 0.3 (mgKOH/g), weight per epoxy equivalent 40,300, 203 
degrees C of softening temperatures, average degree of polymerization n= 22, and 53.3 % 
of the weight of bromine contents. 
[0032] 

[The synthetic example 3] For the 4 opening flask, 790g (SR-TBA400, weight per epoxy 
equivalent 395 (product made from the Sakamoto pharmaceutical industry)) (one mol) of 
bromination bisphenol A mold epoxy resins, TBA526g (0.967 mols), and dioxane 600g 
were reacted at reflux temperature (about 100 degrees C) under the nitrogen air current 
for 24 hours, after adding tetramethyl ammoniumchloride 5g. The light yellow grain-like 
product was obtained like the synthetic example 1 after reaction termination. This 
product was the acid number 0.4 (mgKOH/g), weight per epoxy equivalent 19,100, 245 
degrees C of softening temperatures, average degree of polymerization n= 54, and 52.5 % 
of the weight of bromine contents. 
[0033] 

[The synthetic example 4] For the 4 opening flask, 790g (SR-TBA400, weight per epoxy 
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equivalent 395 (product made from the Sakamoto pharmaceutical industry)) (one mol) of 
bromination bisphenol A mold epoxy resins, TBA394g (0.725 mols), and dioxane 600g 
were reacted at reflux temperature (about 100 degrees C) under the nitrogen air current 
for 24 hours, after adding tetramethyl ammoniumchloride 5g. The product of light yellow 
powder was obtained like the synthetic example 1 after reaction termination. This product 
was the acid number 0.2 (mgKOH/g), weight per epoxy equivalent 2,100, 165 degrees C 
of softening temperatures, average degree of polymerization n= 6, and 52.1 % of the 
weight of bromine contents. 

[0034] Moreover, about the product obtained in the synthetic example 1, the screen 
(2.8mm and 1mm) was used and it classified into three according to the particle size. 
About the product which made the flame retarder (A2) and the thing 1mm or less the 
flame retarder (A3) for the flame retarder (Al) and the 1 -2.8mm thing, and obtained the 
thing 2.8mm or more in the synthetic examples 2, 3, and 4, the 2mm screen was used and 
the particle size was set to 2mm or less. This is called below a flame retarder (B), (C), 
and (D). 

[0035] The flame retarder compounded in order to use it for an example and the example 
of a comparison this time was collectively shown in the 1st table. 
[0036] 
[ A table 1] 

m 1 m 





A 1 


A 2 


A 3 


B 


C 


D 


j\ 

a 




1 


2 


2 


2 


2 


2 


Yt 

X 

i 




1 5 


1 5 


1 5 


2 2 


5 4 


e 




11 (KOHng/g) 


0. 2 


O. 2 


0. 2 


0.3 


0. 4 


0.2 




X* * V^t<g/eq) 


5050 


5050 


5050 


40300 


19100 


2100 




fft & (») 


2.8 
tt-t 


1—2. 8 


1 l^T 




e JAT 


2 «T 



[0037] 

[Examples 1-4, the examples 1-3 of a comparison] Flame-retarder A-D obtained in the 
synthetic example, the antimony trioxide, the glass fiber, etc. were blended with PBT 
resin (Valox 310 (product made from Japanese JII plastics)) at a rate of the 2nd table, it 
pelletized with the extruder, and the pellet (A) of a fire-resistant polyester system resin 
constituent was obtained. 

[0038] The various test pieces of UL-94 combustion test, an Izod impact test, a tension 
test, a bending test, and heat-deflection-temperature measurement were cast for this by 
the injection molding machine, respectively, and each trial was performed. The result was 
usually shown in the 2nd table as a case of a cast. 

[0039] Next, to the (Pellet A) 100 weight section of a fire-resistant polyester system resin 
constituent, the cast was usually ground, 100 weight sections combination was carried 
out, the various test pieces of UL-94 combustion test, an Izod impact test, a tension test, a 
bending test, and heat-deflection-temperature measurement were cast by the injection 
molding machine, respectively, and each trial was performed. The result was shown in 
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the 3rd table as a case of the 1st recycle. However, except dispersion and a combustion 
test, it carried out like the following type and asked for retention. 
[0040] 
[Equation 2] 

«f#$= x 100 (%) 

[0041] Furthermore, to the (Pellet A) 100 weight section of a fire-resistant polyester 
system resin constituent, the one recycle article was ground, 100 weight sections 
combination was carried out, various test pieces were cast by the injection molding 
machine, and each trial was performed. The result was usually shown in the 4th table as 
retention to a cast like the above as a case of the 2nd recycle. 

[0042] Similarly, to the (Pellet A) 100 weight section of a fire-resistant polyester system 
resin constituent, the two recycle article was ground, 100 weight sections combination 
was carried out, and various test pieces were cast by the injection molding machine. That 
result of having repeated this actuation and having performed it 7 times was usually 
shown in the 5th table as retention to a cast like the above as a case of the 7th recycle. 
[0043] Moreover, the exhaust pipe outlet was set so that it might be exhausted by the lean 
solution of 202 mM-Na2S3 water solution, so that helium might go introductory tubing 
and an exhaust pipe into the container which put in and sealed mixed pellet 5g blended 
when making the pellet and recycle cast of a fire-resistant polyester system resin 
constituent at the rate of 50 ml/min from installation and introductory tubing. 280 degrees 
C of this container were heated in the thermostat for 1 hour, and the lean solution was 
supplemented with Br system gas which occurred. Then, the lean solution was condensed 
so that it could detect up to 0.1 ppm by the pair sample, and the quantum of the Br ion 
was carried out with the ion chromatography analysis method. The value acquired at this 
time was expressed as an amount to the amount of samples, and was displayed per ppm. 
[0044] 
[A table 2] 



Nantaku et al. 



9 



^21 







Jtttffl 


1 


2 


3 


4 


1 


2 


3 




B 


C 


A 3 


A 2 
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2 . 4 


2 . 4 


2 . 4 


2 . 4 


2 . 4 


2 . 4 




3 0.0 


3 0.0 


3 0.0 


3 0.0 


3 0.0 


3 0.0 


3 0.0 




0 . 3 


0 . 3 


0 . 3 


0 . 3 


0 . 3 


0 . 3 


0 . 3 


(ka cm/cm 2 ) 


4 . 5 


4 . 7 
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5 . 0 


4 . 7 


4 . 7 


4 . 3 


51 

lil 
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3135 3££ (kg/cm 8 ) 


8 9 0 


9 2 0 


9 3 0 


9 3 0 


9 2 0 


9 8 0 
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3 . 2 
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3 . 4 
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2 9 


3 2 


2 2 


3 2 
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2 2 


1 3 


ffl 

If 
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15 3 0 


15 7 0 


15 4 0 
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15 4 0 


18 0 0 


15 2 0 


ffilf (kg/cm 2 ) 


48200 


49900 


48 1 00 


48300 


49 000 


49000 
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3 2 


4 2 
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4 2 


8 2 
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1 9 4 
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3 . 1 
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V - 0 


V - 0 


V - 0 


V - 0 


V - 0 


V - 0 
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B r fl*££fl (ppn) 


0 . 5 


0 . 1 


0 . 1 


0 . 1 


0 . 1 


0 . 1 


0 . 5 



5* B r - P C : 33Hbtf DTj-JH*- h 



[0045] 
[A table 3] 
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I3g 









itttft 






1 


2 


3 


4 


1 


2 


3 




B 


C 


A 3 


A 2 


A 1 


D 


Br -PC* 4 


e 


^1/9 h (A) 


1 0 0 


1 0 0 


1 0 0 


1 0 0 


1 0 0 


1 0 0 


1 0 0 


□ 




1 0 0 


1 0 0 


1 0 0 


1 0 0 


1 0 0 


1 0 0 


1 0 0 




9 8.2 


9 7.3 


9 7.2 


9 8.1 


9 5.2 


9 7.3 


9 4.2 


51 


***** 

sine (M) 


9 9.0 


9 8.1 


9 7.2 


9 7.6 


9 7.3 


9 6.6 


9 6.2 


lit 




9 8.3 


9 9.9 


9 9.8 


9 9.5 


9 8.9 


9 5.4 


9 7.1 


ft 


IJ't>0$ (kg/on*) 


2 7 


2 8 


1 9 


2 8 


4 8 


2 9 


1 5 




~~~~ «»* 


9 8.9 


9 9.1 


9 9.2 


9 9.3 


9 8.4 


9 7.3 


9 6.5 


If 
Sit 




9 8.9 


9 9.8 


100.0 


9 9.5 


99.8 


9 9.3 


9 8.5 


1* 


(kg/cm 3 ) 


2 5 


2 8 


2 7 


3 5 


6 9 


2 9 


1 3 




9 9.6 


9 9,7 


9 9.8 


9 9.8 


9 9.5 


9 9.4 


100.0 


M. 1. f*|#* 
<235'C-325g) (9*) 


100.3 


1 07 . 4 


108.3 


1 07 . 5 


108.3 


183. 6 


108.3 




V - O 


V - 0 


V - 0 


V - 0 


V - O 


V - 0 


V - 2 


B r <pp») 


0 . 6 


0 . 2 


0 . 1 


0 . 2 


0 . 2 


0 . 1 


2 . 8 
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Sftfl 


Jttftffl 






1 


2 


3 


4 


1 


2 


3 




B 


C 


A 3 


A 2 


A 1 


D 


Br-PC* 


e 


< U v r ( A ) 


1 0 0 


1 0 0 


1 0 0 


1 0 0 


1 0 0 


1 0 0 


1 0 0 




■J tf-O i (h) □□ 


1 0 0 


1 0 0 


1 0 0 


1 0 0 


1 0 0 


1 0 0 


1 0 0 


(M) 


9 7.5 


9 5.7 


9 5.1 


9 6.3 


9 3.3 


9 5.7 


8 9.9 


51 




9 8.2 


9 6.3 


9 6.7 


9 5.4 


9 5.2 


9 4.2 


9 4.6 


Pt 


— »• r 


9 7.9 


9 9.8 


100.0 


9 8.1 


9 8.5 


9 0.5 


9 6.2 


if 


tfb*3$ (kg/cm 8 ) 


2 5 


2 4 


2 0 


2 3 


5 3 


3 2 


1 4 


ft 


5£ IS 3£ ^ ^ ^ 


9 8.2 


9 7.9 


9 7.5 


9 7,9 


9 6.5 


9 5.9 


9 5.3 


tf 
PC 




9 7.3 


1 00. 0 


9 9.5 


9 9.8 


99.5 


9 9.4 


9 7.1 


11 


tf6^>c* (kg/cm 8 ) 


2 4 


2 7 


2 4 


3 3 


6 2 


3 5 


1 6 




9 9.1 


9 9.8 


9 9.7 


9 9.5 


9 9.1 


9 9.5 


1 00. 3 


M. 1. f*&$ 
(235*D-325g) (9*) 


100.5 


115.6 


114.1 


115.3 


118.8 


230. 7 


115.1 




V - 0 


V - 0 


V - 0 


V - 0 


V - 0 


V - 0 


V - 2 




0 . 6 


0 . 2 


0 . 2 


0 . 2 


0 . 2 


0 . 2 


3 . 4 
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mam 







JtttM 


1 


2 


3 


4 


1 


2 


3 




B 


C 


A 3 


A 2 


A 1 


D 


Br-PC* 


e 

a 


^ U v h ( A ) 


1 0 0 


1 0 0 


1 0 0 


1 0 0 


1 0 0 


1 0 0 


1 0 0 




1 0 0 


1 0 0 


1 0 0 


1 0 0 


1 0 0 


1 0 0 


1 0 0 


"«** (N) 


9 5.2 


9 0.9 


9 1.0 


9 2.2 


9 1.5 


9 3.6 


6 6.0 


51 

W 
1$ 




9 7.4 


9 4.7 


9 3.2 


9 3.0 


9 3.6 


9 2.2 


9 3.5 


(ro ) 


9 6.7 


1 00. 0 


9 6.9 


9 6.6 


9 7.4 


8 8.2 


9 4.4 


IfbO? (kg/cm 8 ) 


2 7 


2 1 


3 2 


3 9 


6 2 


5 4 


1 0 




W) 


9 7.7 


9 6.0 


9 6.2 


9 6.1 


9 5.5 


9 3.9 


9 5.0 




9 5.9 


101.0 


9 9.0 


100. 0 


, 9 9.5 


9 8.4 


9 6.3 


<3^>$ (kg/an 9 ) 


2 3 


2 5 


•2 9 


3 8 


6 2 


2 6 


1 7 




9 8.5 


9 9.5 


1 00. 0 


9 9.8 


9 8.7 


9 8.5 


101.6 


M. 1. 

(235*C-325g) (%) 


100.0 


1 20. 8 


120.0 


119.2 


124.5 


288. 9 


119.0 




V - 0 


V - O 


V - O 


V - 0 


V - O 


V - O 


V - 2 


B r (pp.) 


0 . 7 


0 . 4 


0 . 3 


0 . 4 


0 . 5 


0 . 3 


7 . 5 
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[0048] 

[Various test methods] a tension test - JISK71 10 (a V notch, 1/8") and heat-deflection- 
temperature measurement applied to JISK7207 (18.6kg/cm2) correspondingly, the melt 
index (it abbreviates to M.I. below) applied to UL-94 (1/16") correspondingly, and 
JISK71 13 and a bending test performed JISK7203 and an Izod impact test for JISK7210 
and an inflammable trial. Moreover, about dispersion in a tension test and a bending test, 
it measured using five test pieces and the difference of the maximum of the reinforcement 
and the minimum value was made into dispersion. 
[0049] 

[Effect of the Invention] As mentioned above, the thing for which the acid number and 
weight per epoxy equivalent of a halogen content epoxy denaturation object of a general 
formula by this invention are limited severely, and the particle size is made small, 
Furthermore, the equipment of the flow test approach of thermoplastics is used for the 
resin constituent blended with polyester system resin with the fire-resistant assistant and 
the consolidation bulking agent. Also as opposed to the heat stagnation at the time of 
' shaping etc. the flow nature when applying a 325g load at 235 degrees C considers as 
l.Og / 10 minutes or more - Without the physical-properties lowering which is the 



Nantaku et al. 



13 



descriptions as engineering plastics, such as shock resistance and thermal resistance, 
arising, also when a recycle activity is carried out High fire retardancy can be given, and 
the polyester system resin constituent and recycle resin constituent which were obtained 
offer mold goods without the corrosion for a metal contact surface of the relay which 
uses a feeble current, or a connector, when generating of corrosive gas decreases 
extremely. 



[Translation done.] 



(However, inside Rl and R2 of a formula a glycidyl group, a hydrogen radical, or 
[Formula 2]) 



It is the radical come out of and shown, and, for R3, the range of a halogen atom, and r 
and s of a low-grade alkyl group and Y is 0-5. r+s Five or less integer, moreover, X ~ a 
halogen atom, and p and q - the range of 0-4 - and the integer and n from which q is set 
to no p andO are average degree of polymerization, and show 1 1 or more integers. It is 
expressed and the phenolic acid number of this thing is below 1.0 (KOHmg/g). The 
polyester system resin 100 weight section is received in the halogen content epoxy 
denaturation object whose weight per epoxy equivalent is more than 4000 (g/eq) and 99% 
of the weight or more of whose particle size is 3mm or less. 3 - 50 weight section, The 
fire-resistant polyester system resin constituent which comes to blend the fire-resistant 
assistant 0.1-20 weight sections, and the consolidation bulking agent 0 - the 150 weight 
sections. 

[Claim 2] The fire-resistant polyester system resin constituent according to claim 1 whose 
flow nature when applying a 325g load at 235 degrees C using the equipment of the flow 
test approach of the thermoplastics of JISK7210 is l.Og / 10 minutes or more. 
[Claim 3] The fire-resistant recycle resin constituent which carried out the reuse of the 
resin with which this fire-resistant polyester system resin constituent was once fabricated 
with the injection molding machine etc., and the heat history was added to the fire- 
resistant polyester system resin constituent 100 weight section according to claim 1 or 2, 
and blended it below in the 120 weight sections. 

[Claim 4] The fire-resistant recycle resin constituent which carried out the reuse of the 
resin with which the recycle resin constituent according to claim 3 was once fabricated 
with the injection molding machine etc., and the heat history was added to the fire- 



CLAIMS 




[Claim(s)] 

[Claim 1] General formula [** 1] 
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resistant polyester system resin constituent 100 weight section according to claim 1 or 2, 
and blended it below in the 120 weight sections. 

[Claim 5] The fire-resistant recycle resin constituent repeats actuation of carrying out the 
reuse of the resin with which the recycle resin constituent according to claim 4 was once 
fabricated with the injection molding machine etc., and the heat history was added, and 
blending it below in the 120 weight sections to the fire-resistant polyester system resin 
constituent 100 weight section according to claim 1 or 2, and is possible. 



[Translation done.] 



> 
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Xp ^ Xq 



(tztci. a+Ri a^R 2 a^ys^/us. **sx 

Hfc2] 



10 



yygf, rtiJ:Vstt0-«-5O«H-Cl.Or+s«5 

-4 <oigffl-ca.-p^o p t q * ? 0 fcft h i t Oft v 

nliT^fi^OT* 1 ). 1 lJjLbOl«£^. ) 
T'flSfU i<?)i)«<07x/-;HtiHi* J 1.0 (KOHmg 
/g) JilTT&D, l^SiWOOO (g/eq) J3U: 

oyy**x^i/Sttfli*^Uxwi'3Rffll!81 0 0 

aasi5K*rL 3-5 omm. mmmm 0.1-2 om 20 

[||*JI2 ] JISK721 0Ofinr^ttr7Xf--y 
^<0a*lKifcfrJ6«»ll*fflV^, 2 3 5'CT'3 2 5 g 
<7)^ffi £ jWfc fc £ C7)«*vtf # 1 . Og/10 

1 iEtt<08«ttJK 'J xxr;MM!tI§ffi)&ft. 

[M««3 ] M*JB 1 l^tt 2lE»OltflMfcKy xx 

^3RfflB»w*i i o ommmzttix , £<o«*tt* 
ux^x/wiM«iiiiajsfli*-astaiJiffl« ! Sr^ , cjs» 

U IKUIK^tab^fcttlBfc 1 2 OfflHWaTTBttffl 30 

imtm4 1 it*jfl i ttz\t2tm<r>wm.^) xx 
^/wRureasto i o o m&mzti tx , m$3 3 test 

U J*WB*br>fcffll|gfc 1 2 OfiftaKlTTSflffl 

le£ itzwsm y -*m ? jmhbha». 

[ DM 5 ] ffi$3 1 * fctt 2 lESa&fftfxtf y xx 
T/WBffllBffljRttI OOfflHWtcWLT, lf*3B4ie« 

U SRBKOJnfcofcfflBS' 1 2 OfiftOiaTCSflUll 40 
[000 13 

*i, &Mmzmm%%&%&&&i&x'. 

i-^hib&msh^m^tmmLxmmit^ 

£#x a^ft < . ^mmfiMttmikmi t ^ t'ft i 



< * -ft t'^^^«ma5p a p«fit m itzwimx y xx 

T^$fliffll#ftfc WUcKd-fisKU xXf^fflM 
[0002] 

[GS*<oj$fFj] ^'Jxfi/yfi/7^i/-h, --Kyyf- 
i/yfw^v-h^ iffcttSiS it*>*Mtt.-J?y xx 

tt&«JflLT«HWll§*Hi. ttA«A&^SIMtSA% 

[0003] hr(c, xvxzTfvmmnfflimt i 

Tti. f*mv7xX/P^yK (OTDBDPO 

*8iE»&u am»iiwn^ ixEMitryj-^yzmm 
#7 y - h u WfcWi < ft - j £ y . KfflT^iaBkB 

[0004] i*ifewisias*jiHfc-r*«i. ^-y^v- 
ggti^yv-siwj^ffiffl-rs^a^^^a, 

ftx^^^^fflV^W#^pa5 3 - 1 8 0 6 8-f 

j mmz^tix^h. *«* { x^^s^^ 

tz. 

[ 0 0 0 5 ] X, ZOMB}i&&&tll3mt IX. ft 
me 0 - 2 6 4 3 1 *^fc*S<lfc5t3B*Wffi<0* 

Wftit, «Mc»UT^SffifttOi:ft*. «*» 
ofi^-S[* i: £b^y^<ftv^v:^, «»fli<o«ffit:}*tto 
yy-Kftift«4UTj1«*»<-f40»ftfe'fKJt 
J: S«m#tt^O®!^Sft t'S^O^FfB 
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4 
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Ys 
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Xp 
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Xp 
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j i s k 7 2 1 offmmB&r^^y rcomMWi 

&<D§SM£fflWC s 2 3 5*Cf3 2 5 g<0M5r*Wc 

Tfr&mmmmKh&. wc. ^oR^tttfyxx-r 
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^sWWBT 1-18 5 3 2 S^&fflRlflSBPP 1-24 
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5) ftffl2 0 0 1-3 10990 

8 

■lfcjll*.. 5 0 ~ 6 0 'CT' 1 ^ISIffiff L tz . 

mmMmx-mzi. ftmmmk. ®mmm 

4*ft*ttfc. i<?)£j£». SSffiO.2 (mgKOH/g) , 
X;K*i^*5 0 5 0, K-fbSl 9 0°C. fMMn 
= 15. fl«*a5 2.mXT»«jfc. 
[003 1] 

[£j*W2 ] g»tt'A7xy-/UAMx,+f:ifi/gJ)ji 
( SR— TB A4 0 0 „ x;JMfi/S*3 9 5 (K*XA 
10 IiS) ) 79 0g (lt/l') tf h7/nta7i 
7-;l/A (OTTBAtBS-f) 446g (0.904* 
AO fc MJ 7*o*7 x/-JMWTTBPfcW'r) 5 
5.3g (0. 1 6 7*/P) kVttTryeO Og£0O 
P77W|:tO. h'J7^T5y5g$r»L7tO 
*>, Sf^SST, fiffiSJg (»1 OO'C) fcT2 4fraa 

muz. %m7&. -tvmi tmmzt. mam 

Vi<7)£S$.m®tz. Z0>&JttMt. &«0.3 (mgKOH/ 
g) , x^#i/i*4 0.3 0 0. «tfb£2 0 3°C. W 
i^gn=2 2 . *^«5 3 . 33»%-eS>ofc. 
20 [0032] 

[ -^^J 3 ] aS-ftlt'X 7 x 7 AMx^df v®B§ 
(SR-TBA400.X^ySi395 (RK*%Ri 
n*JW) ) 7 90g ( 1*/!-) i:TBA5 2 6g (0. 
9 6 7*;l/) t^^-tV-6 0 0 g$r0OP777.ntC 
iO. fh7^Wy ; t- l )A7n7'( F5gSraSJP 
Lfe«0*>. (ttl 0 0*C) tT. 

lfi3ieK*<04«flJ*»fc. iO^Wi, 1MB 0.4 
(mgKOH/g) . x^xSi 19,100. «-fbS2 4 5 
30 *C. -*P*M^Sn = 5 4 . **^»5 2 . 5mM.%X' 
fo-otz. 
[0033] 

[^Jfifl4 ] ft^tt*^7x7-^ASX--K^x^ii 
(SR-TBA4 00. X^Jf^S*3 9 5 (PS*^p a p 

X^l) ) 790g ( 1*^) tTBA3 94 g (0. 

7 2 5*;l^) i> ? ^-ty6OOgSr0oP777 l 3t 

uc(7)*>. fiasjuar. mm.%. (»i 6 or) tx. 

2 4*!NBIRlBUfc. RffiKTtt. 1 1 fiWK L . 
40 «g»fi»*<^«ft*»fc. i<0±««rti. tgffi0.2 
(mgKOH/g) , X,-K^^Sfi2, 10 0, RftjAl 6 5 

[0 0 34] 4fc. -&(R0!lT1»fe4flB*(cov^tt. 
2. 8mm. t 1 mmO^I>V^Sr^ffl L. -fr^S'lt «k 0 3 
2. Sw®±<r>i><r)ZWim\ (Al ) , 
1-2. 8mm^t(0$r}i^"l (A2) . lnunJilTOiO 
SrK^JPJ (A3) i: Ls 2.3.4 T*t4ft« 
fcOV^Tfi. 2mm^|>^2:^fflL. -fr^SS*: 2mmtl 
50 TlwUc. OTift.*««3W ( B ) . (C) . (D) fc 
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[00 3 5] 



[0036] 



^*Lt«fflHBS:*i:»'CSIl3iJc*Lt. 



* 

m 1 s 





A 1 


A 2 


A 3 


B 


C 


D 


/\ 
a 
? 




1 


2 


2 


2 


2 


2 


ft 

X 

$ 




1 5 


1 S 


1 5 


2 2 


5 4 


e 




©fffi (KOHoj/g) 


0.2 


0. 2 


0.2 


0.3 


0. 4 


0. 2 






5050 


5050 


5050 


40300 


19100 


2100 




n s (■■) 


2.8 

JSJIJt 


1~2. 8 


1 L^T 


2 l^T 


2 l^T 


2 I^T 



[0037] 

[»fcWl~4. JtKWl~31 PBTfflfli (An.y? 
X3 1 0 (B* : J-4-77Z1--v7zm) ) , 

0rcf*fe<tfc«BH | jA~D, HUftryf^y. 

(A) fcfrfc. 

[0 0 38] Cil£!tfflJ^ttfcT**l<fflUL-9 4 
JttftKIt T-fV-f MBWOI. ifttfKH. 

[ 0 0 3 9 ] fcfc, MM.®.* ] J x^f-^ffllBffljRHW) 
h (A) 1 0 0S*a5K*tLT, lS«Sp° n 5:» 
»LT 1 0 0fi*«E£U »fflriaWCT*<i«lU 

[0040] ' . 



R2] 



x 1 0 0 (%) 



* [004 1 ] set. JtflMt-ifyxxf-;P3RfflBffl*ftO 
^l/7h (A) l0 0fi4»t*fLT» 0*M?>l>l\B\ 
■Ot. *t»»LT 1 0 0 **g|SI!£ L . ttffltta«cT4HI 

20 l/CJB4*lfc*U:. 

[0042] RKC . iUKtt^'J xX7VWRfflBffljaa*l 
^>7b (A) 1 OOfflHUKtfLT. 'JIM 7*2 
0ift*»*UT 1 0 OfiJKfflteU itaj^aHKT* 
SKStfrfctfaU:. iOftflsfcli'JSEL 7 Effort:* 

[0043] Kflitt.-KUxxf'/WHIIIBftfiUlO 

A 30 JROftlts SAtffrfcJiHejPSOiil/iiinWjSKTAS 
J: at; SfM i i : ti5P(i2iiiM-Na2 S 2 0 3 *i§?8<D© 

tfC280*C, llMMKRU «4UfcBr*<rxt* 

[0044 ] 
X [ft2] 
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4 


1 


2 
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B 


C 


A 3 


A 2 


A 1 


D 


Br -PC* 






5 8.8 


5 8.8 


5 8.8 


5 8.8 


5 8.8 


5 8.8 


5 9.0 


□ 


ISM 


8 . 8 


8 . 8 


8 . 8 


8 . 8 


8 . 8 


8 . 8 


8 . 0 






2 . 4 


2 . 4 


2 . 4 


2 . 4 


2 . 4 


2 . 4 


2 . 4 






3 0.0 


3 0.0 


3 0.0 


3 0.0 


3 0.0 


3 0.0 


3 0.0 




P 'J v^ffiikM 


0 . 3 


0 . 3 


0 . 3 


0 . 3 


0 . 3 


0 . 3 


0 . 3 


ttrJ 


(kg cm/ era 2 ) 


4 . 5 


4 . 7 


5 . 0 


5 . 0 


4 . 7 


4 . 7 


4 . 3 


§1 


5l5fi5£Jg (kg/cm 8 ) 


8 9 0 


9 2 0 


9 3 0 


9 3 0 


9 2 0 


9 8 0 


9 6 0 


5ft 




3 . 4 


3 . 2 


3 . 6 


3 . 6 


3 . 4 


3 . 4 


3 . 4 


s* 


(3Te>^>$ (kg/cm 8 ) 


2 9 


3 2 


2 2 


3 2 


5 2 


2 2 


1 3 


m 


ffil;fft£(kg/cni E > 


15 3 0 


15 7 0 


15 4 0 


15 3 0 


15 4 0 


10 0 0 


15 2 0 


u 


(kg/cro 2 ) 


4B200 


49900 


48 1 00 


48300 


49 000 


49000 


47600 


i$ 


1^06 (kg/on 2 ) 


3 2 


4 2 


3 3 


4 2 


8 2 


6 0 


1 7 


ft! 




1 9 6 


1 9 6 


1 9 4 


1 9 4 


1 9 4 


1 9 6 


1 8 9 


M. 


1 . (235*0-1 Kg) 


3 . 2 


3 . 1 


2 . 8 


2 . 9 


2 . 8 


0 . 9 


2 . 1 




V - 0 


V - 0 


V - 0 


V - 0 


V - 0 


V - 0 


V - 0 


B 


r fl*££fl(ppi) 


0 . 5 


0 . 1 


0 . 1 


0 . 1 


0 . 1 


0 . 1 


0 . 5 
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1 


2 


3 


4 


1 


2 


3 




B 


C 


A 3 


A 2 


A 1 


D 


Br-PC k 


E 


^ b v h ( A ) 


1 0 D 


1 0 0 


1 0 0 


1 0 0 


1 0 0 


1 0 0 


1 0 0 


a 




1 0 0 


1 0 0 


1 0 0 


1 0 0 


1 0 0 


1 0 0 


1 0 0 




(N ) 


9 8.2 


9 7.3 


9 7.2 


9 8 . t 


9 5.2 


9 7.3 


9 4.2 


51 




9 9.0 


9 8.1 


9 7.2 


9 7.5 


9 7.3 


9 6.5 


9 6.2 


ft 
& 




9 8.3 


9 9.9 


9 9.8 


9 9.5 


9 8.9 


9 5.4 


9 7.1 


n 


tf e>o€ (kg/cm 2 ) 


2 7 


2 8 


1 9 


2 8 


4 8 


2 9 


1 5 


& 




9 8.9 


9 9.1 


9 9.2 


9 9.3 


9 8.4 


9 7.3 


9 6.5 


tf 




9 8.9 


9 9.8 


1 00. 0 


9 9.5 


9 9.8 


9 9.3 


9 8.5 






2 5 


2 8 


2 7 


3 5 


0 9 


2 9 


1 3 




.» T 


9 9.0 


9 9.7 


9 9.8 


9 9.8 


9 9.5 


9 9.4 


1 00. 0 


(235*C~325g) (91) 


1 00. 3 


1 07 . 4 


108.3 


107.5 


109.3 


183.6 


108.3 




V - O 


V - 0 


V - 0 


V - 0 


V - 0 


V - 0 


V - 2 


B r (pp«> 


0 . 6 


0 . 2 


0 . 1 


0 . 2 


0 . 2 


0 . 1 


2 . 8 
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i 


2 


3 


4 


1 


2 


3 




B 


C 


A 3 


A 2 


A 1 


D 


Br-PC* 


g£ 


^ U v h ( A ) 


1 0 0 


1 0 0 


1 0 0 


1 0 0 


I 0 0 


1 0 0 


1 0 0 


□ 




1 0 0 


1 0 0 


1 0 0 


1 0 0 


1 0 0 


1 0 0 


1 0 0 


(*> 


9 7.5 


9 5.7 


9 5.1 


9 6.3 


9 3.3 


9 5.7 


8 9.9 






9 8.2 


9 6.3 


9 5.7 


9 5.4 


9 5.2 


9 4.2 


9 4.6 


1st 




9 7.9 


9 9.8 


1 00. 0 


9 8.1 


9 8.5 


9 0.5 


9 6.2 


f* 


tf e>^>3 (kg/cm 8 ) 


2 5 


2 4 


2 0 


2 3 


5 3 


3 2 


1 4 




(SO 


9 8.2 


9 7.9 


9 7.5 


9 7.9 


9 6.5 


9 5.9 


9 5.3 




am* (l0 


9 7.3 


1 00. 0 


9 9.5 


9 9.8 


99. 5 


9 9.4 


9 7.1 


St 




2 4 


2 7 


2 4 


3 3 


6 2 


3 5 


1 6 




9 9.1 


9 9.8 


9 9.7 


9 9.5 


9 9.1 


9 9.5 


1 00. 3 


M . 1. ftft* 
(235*D-325g> {%) 


100.5 


115.6 


114.1 


115.3 


118.8 


230. 7 


115.1 


ft ft It 


V - o 


V - 0 


V - 0 


V - 0 


V - 0 


V - 0 


V - 2 




0 . 6 


0 . 2 


0 . 2 


0 . 2 


0 . 2 


0 . 2 


3 . 4 
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2 


3 


4 


1 


2 


3 




B 


C 


A 3 


A 2 


A 1 


D 


Br-PC k 


it 

o 


9 h (A) 


1 0 0 


1 0 0 


1 0 0 


1 0 0 


1 0 0 


1 0 0 


t 0 0 


*) *t< ^ 0 ® on 


1 0 0 


1 0 0 


1 0 0 


1 0 0 


1 0 0 


1 0 0 


1 0 0 


(M) 


9 5.2 


9 0.9 


9 1.0 


9 2.2 


9 1.5 


9 3.6 


8 6.0 


51 
35 
I* 
II 


si™ (M) 


9 7.4 


9 4.7 


9 3.2 


9 3.0 


9 3.5 


9 2.2 


9 3.5 




9 6.7 


1 00. 0 


9 6.9 


9 6.6 


9 7.4 


8 8.2 


9 4.4 




2 7 


2 1 


3 2 


3 9 


6 2 


5 4 


1 0 


Efi 

H 




9 7.7 


9 6.0 


9 6.2 


9 6.1 


9 5.5 


9 3.9 


9 5.0 


(N) 


9 5.9 


101.0 


9 9.0 


1 00. 0 


99.5 


9 8.4 


9 6.3 


6^3 (kg/cm 8 ) 


2 3 


2 5 


2 9 


3 8 


0 2 


2 6 


1 7 




9 8.5 


9 9.5 


1 00. 0 


9 9.8 


9 8.7 


9 8.5 


101.6 


M. 1. fg&$ 
(235'C"325g) {%) 


100.0 


t 20. 8 


120.0 


119.2 


124.5 


288. 9 


119.0 




V - 0 


V - 0 


V - 0 


V - 0 


V - 0 


V - 0 


V - 2 


B r #*&£!<pp.) 


0 . 7 


0 . 4 


0 . 3 


0 . 4 


0 . 5 


0 . 3 


7 . 5 
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[0048] 

izmimxm Bmmuj i sk7 i i 3. mm 

SWiJ ISK7 2 0 3, T^V'xhWMdWiJI SK 30 

7110 (v/yfo^ 1/8") , f^mmmmtJ 

I SK7 207 (18. 6kg/an2 ) , yT"/ 9 

X (J2TFM. I. km) 14 J I SK7 2 1 0, jRftttK 
&14UL-9 4 d/16") izmtXfrZ^tz. 31 

[004 9] 



T . 2 3 5 °CT' 3 2 5 g OffiS* k $ <nWX&& 
1. 0g/l O^ULhfc-flxIi: iot, j£JBi*$rir«o 

r u y/r y ? x t Lx<o^mx-h & w«Stt. 
mmjmmm.ti*m&tf i m>x'>%< %z z 



F^-A(##) 4J002 CD052 CD122 CF041 CF051 
CF061 CF071 DA017 DA037 
DA067 DE096 DE126 DE187 
DE237 DG047 DG057 DJ007 
DJ027 DJ057 DL007 DM007 
FA047 FD017 FD136 GQ01 
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